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WHAT IS CLAIMED IS 

1. \A wafer processing apparatus for processing a wafer 
by dipping the wafer into a processing solution, 
comprisin 

a waf\r processing bath; 

a holdikg portion for directly or indirectly 
holding the wafer; and 

a driving portion f oir^supporting said holding 
portion from abovk said processing bath to swing said 
holding portion witMn said processing bath. 

2. The apparatus ac)cordini to claim 1, wherein said 



25 



driving portion ^also selves 
conveying the wjafer betw&en 
apparatus . 
3. The appar 



as a convey mechanism for 
the apparatus and another 



.e<cc 



/ 



tus a^cordinc^ to claim 1, further 
comprising ultrasonic generating means for generating 
ultrasonic waves in said processing bath. 

4. The apparatus according to claim 1, further 
comprising a swing support member t\at comes into 
contact with a peripheral portion of the wafer in 
swinging the wafer by said driving portion, thereby 
supporting swinging by said driving portion, 

5. The apparatus according to claim 4, wherein a 
portion of said swing support member which mak come into 
contact with the peripheral portion of the waf eV is 
rounded . 
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6. I^ie apparatus according to claim 4, wherein a 
portion\of said swing support member which may come into 
contact v^sth the peripheral portion of the wafer has a 
groove in a^irection substantially parallel to a wafer 

5 surface . 

7. The apparatus according to claim 6, wherein the 
groove has a V she 

8 . The apparatus 
groove has a rectif 

10 9. The apparatus according 
processing bath/comprises 1 
including an overflow 

10. The apparatus 
driving portion swings 

15 the wafer when the 
into contact with ; 

11. The apparatus 
ultrasonic generating 
an ultrasonic source, 

20 adjusting a position 

ultrasonic bath, and 

said processing bath 

medium placed in said 

12 * The apparatus 
25 driving portion comprises 

horizontally driving said holding portion, and a s^nd 
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riving portion for vertically driving said holding 
portion. 

13. NThe apparatus according to claim 1, wherein said 
holdingyportion holds the wafer substantially . 
perpendicular to a bottom surface of said processing 
bath, and s&id driving portion swings the wafer within a 
plane substantially perpendicular to the bottom surface 
of said process\ng bath. 

14. The apparatus according to'ci^im 1, wherein said 



driving portion swings said holdirJg portion within said 
processing bath to /substantially uniformly process the 
wafer with a processing ^solution. 
15 . The apparat/us according to c: 



holding portion 



storing a plurality of wafers 



can hold a wafer 



aim 1, wherein said 
lder/capable of 





16. The apparatVs^accpfding to Vlaim 1, wherein at 
least portions of said processing Nbath, said holding 
portion, and said driving portion, which may come into 
contact with a processing solution, arye made of a 
material selected from the group consisting of quartz 
and plastic. 

17. The apparatus according to claim 1, characterized 

ing toath, 



in that at least portions of said processing 



\ 



said 



holding portion, and said driving portion, which may 
come into contact with a processing solution, are\made 
of a material selected from the group consisting ot\a 
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fluorine resin, vinyl chloride, polyethylene, 
poWpropylene, polybutyleneterephthalate (PBT) , and 
polyetheretherketone (PEEK) . 

18. A\wafer convey apparatus for conveying a wafer, 
comprising 

a holding portion for directly or indirectly 
holding the wafer; and 

a driving \ortion for driving said holding portion 

along a convey pat 



e wafer into a wafer 
r midway along the 



said driving potion dipping tl 
processing bath ar^i swinging the w^ff 
convey path, 

19. The apparatus according to ^laijn 18, wherein said 
driving portion comprises a \irst driving portion for 
horizontally driving said ho^lW potion ,^jand / a second 
driving portio^ for vertically df^vingS*a*id holding 
portion, 

20. The apparatus according to clairiy 18, wherein said 
holding portion holds the wafer substantially 
perpendicular to a bottom surface of said, processing 
bath, and said driving portion swings the vrafer within a 
plane substantially perpendicular to the bottom surface 
of said processing bath. 

21. The apparatus according to claim 18, wherein said 
driving portion swings said holding portion withiK said 
processing bath to substantially uniformly process \he 
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Wafer with a processing solution in said processing bath, 
22\ The apparatus according to claim 18, wherein said 
driving portion swings said holding portion within said 
processing bath to enhance swinging of the wafer when a 
peripheral portion of the wafer comes into contact with 
a projection formed in said processing bath. 

23. The apparatus according to claim 18, wherein said 
driving portion swings said holding portion within said 
processing bathNto rotate the wafer when a peripheral 
portion of the waSer pdmes into 1 contact with a 
projection formed/lb. said processing bath. 

24. The apparatus according /to claim 18, wherein said 
holding portion can ho 3^ a/w/ifer holder capable of 



storing a pi 



xality of wa 

/ 



25. A semiconductor fabrication apparatus comprising 
the apparatu^a^cor:ding tc 

plurality of wafer processing apparatuses. 

26. A wafer processing method olL processing a wafer by 
dipping the wafer into a processing solution, comprising 
dipping a wafer into the processing Solution while 
supporting the wafer from above a waf eAprocessing bath, 
and swinging the wafer within said processing bath. 

27. The method according to claim 26, wherein, while 
the wafer is swung within said processing bath, 

A 

ultrasonic waves are generated in the processing 



solution. 



\ 



\ 
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^8. The method according to claim 26 , wherein, when the 
wafer is swung within said processing bath, a peripheral 
portion of the wafer is brought into contact with a 
projection formed in said processing bath to enhance 
swinging Vf the wafer. 

29. The method according to claim 26, wherein, when the 
wafer is swung within said processing bath, a peripheral 
portion of the\afer is brought into contact with a 



25 



projection formed\in said-^processing bath to rotate the 

10 wafer. * n 

30. The method according to clWim 26, wherein the wafer 
is swung to substantially uni^foajfmly process the wafer 
with the processing solution. 

31. The methdd according t\ clWim 26, ^wherein the wafer 
is etched by ^sing an etching N^olution as the processing 
solution. 

32. The method according to clairti 26, wherein a wafer 
having a porous silicon layer is etched by using an 
etching solution as the processing solution. 

33. A semiconductor substrate fabrication method 
comprising fabricating a semiconductor substrate by 
using the method according to claim 32 in aNjoart of 
fabrication steps 

34. A wafer processing method comprising processing a 
wafer by using the apparatus according to claim 1> 

35. A wafer processing method comprising etching 
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ipecif ic layer formed on a wafer by using the apparatus 
according to claim 1. 

36. \A semiconductor substrate fabrication method 
comprising fabricating a semiconductor substrate by 
using tKte method according to claim 35 in a part of 
fabrication steps. 

37. A wafe\ processing method of processing a wafer 
while supplying ultrasonic waves, comprising: 

completelyNdipping the-^water into a processing 
solution, and prodding the wafer while changing a 
strength of ultra^okic waves which act on the wafer 



f processing a wafer 
comprising: 



38. A wafer processing method k 
while supplying ultrasonic waves , 

completely dipping fche wafir into a processing 
15 solution, arjd processing /he waf^r whd^le moving the 
wafer . 

39. A waferWoce^ing method\of processing a wafer 
while supplying ultrasonic waves\ comprising : 

completely dipping the wafer :m a processing 
20 solution, and processing the wafer while swinging the 

wafer. \ 

40. A wafer processing method of processing a wafer 
while supplying ultrasonic waves, comprising^ 

completely dipping the wafer in a processing 

25 solution, and processing the wafer while swingiha the 

wafer to cross a plane of vibration of ultrasonicVves . 

\ 



- 44 - 



10 



15 



^20 



25 



41. \wafer processing method of processing a wafer 
while supplying ultrasonic waves, comprising: 

complWav dipping the wafer in a processing 
solution, supporting the wafer substantially 
perpendicular to\a plane^of^ration of ultrasonic 
waves, and process^WhT wafer wftile swinging the wafer 
to cross the plane yof\ibration^f ultrasonic waves. 
42. A wafer process ing\ethod/ofe processing a wafer 
while supplying ultrasonic\a4sl comprising: 

completely lipping wa^Xit^progessing 
solution, supportVn^the^wafer substantially parallel to 
a plane of vibration of ultrasonic wa\es, and processing 
the wafer while swinging the wafer to c\ss the plane of 
vibration of ultrasonic waves. 

43 . A semiconductor substrate fabrication method 
comprising: 

the step\of forming an unporous layer on a porous 
layer formed on\a surface of a first substrate; 

the step of\dhering a first substrate side of a 
prospective structure and a second substrate prepared 
separately to sandwich said unporous layer between the 
first substrate side arid said second substrate; 

the removal step ofVemoving said first substrate 
from the adhered structure\o expose said porous layer 
on a second substrate side thereof ; and 

the etching step of etching said porous layer while 
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the second substrate side on which said porous layer is 
exposed is completely dipped into an etching solution, 
and ultrasonic wastes are supplied, thereby exposing a 
surface of the second substrate side, 

the etching ste\ changing a strength of ultrasonic 
waves which act on ttA second substrate side. 
44. A semiconductor substrate fabrication method 
comprising : 

the step of forming an unporous layer on a porous 
layer formed on a surface of a first substrate; 

the step of adhering a first substrate side of a 
prospective structure and a second substrate prepared 
separately to sandwich said unporous layer between the 
first substrate side and said second substrate; 

the removal step of removing said first substrate 
from the adhered structure to expose said porous layer 
on a second substrate side thereof; and 

the etching step of etching said porous layer while 
the second substrate side on which said porous layer is 
exposed is completely dipped into an etching solution, 
and ultrasonic waves are supplied, thereby exposing a 
surface of the second substrate side, 

the etching step moving the second substrate side. 
45. A semiconductor substrate fabrication method 
comprising: 

the step of forming an unporous layer on a porous 
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layer formed on a surface of a first substrate; 

the step of adhering a first substrate side of a 
prospective structure and a second substrate prepared 
separately to sandwich said unporous layer between the 
first substrate side and said second substrate; 

the removal step of removing said first substrate 
from the adhered structure to expose said porous layer 
on a second substrate side thereof; and 

the etching step of etching said porous layer while 
the second substrate side on which said porous layer is 
exposed is completely dipped into an etching solution, 
and ultrasonic waves are supplied, thereby exposing a 
surface of the second substrate side, 

the etching step swinging the second substrate side. 
46. A semiconductor substrate fabrication method 
comprising : 

the step of forming an unporous layer on a porous 
layer formed on a surface of a first substrate; 

the step of adhering a first substrate side of a 
prospective structure and a second substrate prepared 
separately to sandwich said unporous layer between the 
first substrate side and said second substrate; 

the removal step of removing said first substrate 
from the adhered structure to expose said porous layer 
on a second substrate side thereof; and 

the etching step of etching said porous layer while 
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the second substrate side on which said porous layer is 
exposed is completely dipped into an etching solution, 
and ultrasonic waves are supplied, thereby exposing a 
surface of the second substrate side, 

the etching step swinging the second substrate side 
to cross a plane of vibration of ultrasonic waves. 
47. A semiconductor substrate fabrication method 
comprising: 

the step of forming an unporous layer on a porous 
layer formed on a surface of a first substrate; 

the step of adhering a first substrate side of a 
prospective structure and a second substrate prepared 
separately to sandwich said unporous layer between the 
first substrate side and said second substrate; 

the removal step of removing said first substrate 
from the adhered structure to expose said porous layer 
on a second substrate side thereof; and 

the etching step of etching said porous layer while 
the second substrate side on which said porous layer is 
exposed is completely dipped into an etching solution 
and supported substantially perpendicular to a plane of 
vibration of ultrasonic waves, and ultrasonic waves are 
supplied, thereby exposing a surface of the second 
substrate side, 

the etching step swinging the second substrate side 
to cross the plane of vibration of ultrasonic waves . 
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48 . A semiconductor substrate fabrication method 
comprising : 

the step of forming an unporous layer on a porous 
layer formed on a surface of a first substrate; 
5 the step of adhering a first substrate side of a 

prospective structure and a second substrate prepared 
separately to sandwich said unporous layer between the 
first substrate side and said second substrate; 

the removal step of removing said first substrate 
10 from the adhered structure to expose said porous layer 
on a second substrate side thereof; and 

the etching step of etching said porous layer while 
the second substrate side on which said porous layer is 
exposed is completely dipped into an etching solution 
15 and supported substantially parallel to a plane of 

vibration of ultrasonic waves, and ultrasonic waves are 
supplied, thereby exposing a surface of the second 
substrate side, 

the etching step swinging the second substrate side 
20 to cross the plane of vibration of ultrasonic waves. 

49. The apparatus according to claim 4, wherein swing 
support member are made of)^T Material selected from the 
group consisting of a fluori&& re^in, vinyl chloride, 
po lye thy 1 ene , po lypr opy 1 ene , po^_ybu ty 1 ene t er ephthala t e 

25 (PBT) , and polyetheretherketone >PEEK) . 
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